Antarctica: Colonization Ends Era
of Exploration, Emphasis Shifts
To Organized Polar Science Program

"The United States is dug in deeply in
Antarctica, and there is every prospect
that the nation will be kept committed
there for the foreseeable future by a
combination of scientific and political
considerations. An earlier pattern of
periodic assaults on Antarctica by ex-
peditions which stayed a year or two
and then decamped has been supplanted
"by one of occupation, with stations
“manned the year around and a continu-
ing scientific program.

The new era in Antarctica began with
the International Geophysical Year of
1957-58, when, as part of the world-
wide study of man’s physical environ-
ment, the United States and 11 other
nations carried out an extensive cooper-
ative scientific program in Antarctica,
and in doing so made heavy investments
in bases and equipment. Most of the
participating governments concluded
that to abandon Antarctica at the end
of the IGY would be both wasteful and
imprudent.

Gone, to a great degree, therefore,
are the ways of Scott and Amundsen,
even of Ellsworth and Byrd, of dashes
to the pole, of derring-do and improvi-
sation. Dangers and hardships remain,
but the,characteristic figure in Antarc-
tica is no longer the polar explorer
behind his dog team but the scientist
and technician.

American operations in Antarctica
have become a matter of annual appro-
priations in Congress, long-range plan-
ning, and interagency cooperation. For
scientists, the government’s interest in
Antarctica opens new horizons for re-
search and new opportunities for fed-
eral research grants. :

United States activities in the Antarc-
tic have been continued on the general
lines laid down during the IGY. The
Navy provides logistical support and
people to maintain installations, while
the scientific persénnel run their proj-
ects themselves. Civilians are responsi-
ble to “scientific leaders” at each base,
and only in emergencies are they sub-
ject to military authority. Though this
arrangement has not worked without
friction, particularly during the long
winter months when small parties live
confined, the division of authority and
responsibility has worked well enough
to satisfy both groups.

Control and coordination of the
United States scientific program in the
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Antarctic is centered in the National
Science Foundation. The NSF’s Office of
Antarctic Programs, headed by Thomas
O. Jones, is responsible for science
funding and planning, and the office
works with the Defense Department’s
Antarctic Projects Office on logistical
planning to insure that the scientists
will get where they want to go with the
equipment and supplies they need. The
NSF office performs a wide range of
tasks, from awarding grants to univer-
sities for antarctic research projects to
staffing and "charting the voyages of
its ocean-going research station, the
U.S.N.S. Eltanin, which is operated for
NSF by the Military Sea Transport
Service.

The National Academy of Sciences is
interested in the antarctic effort but

has played an advisory rather than an

operational role. The Academy’s com-
mittee on polar research, made up of a
cross section of experienced polar sci-
entists, in 1960 and 1961 produced a
report aimed at setting long-term goals
for scientific research, and which in-
cluded suggestions for projects to ac-
complish these goals. The Academy
committee also represents the United
States in the Scientific Committee for
Antarctic Research (SCAR)—the com-
mittee set up to oversee international
scientific cooperation in Antarctica. In
practice, say observers, most things
done in the way of cooperation in Ant-
arctica have been handled through
bilateral agreements between nations
which signed the Antarctic Treaty.

Of the 12 nations which partici-
pated in IGY activities in Antarctica
and signed the treaty, three—Belgium,
Japan, and Norway—do not currently
operate programs there. Active in Ant-
arctica now, in addition to the United
States, are Argentina, Australia, Brit-
ain, Chile, France, New Zealand, the
Soviet Union, and South Africa.

The United States itself maintains
four bases including the main supply
station, McMurdo, and the South Pole
station, where the winter temperature
reaches — 100° F. The United States
and New Zealand jointly operate Hal-
lett Station on the Cape Adair coast.

The Soviets list four year-round sta-
tions, all in the Eastern half of the
continent.

In terms of men and material the
United States- program is the biggest
in Antarctica, and an arrangement with
New Zealand enabling us to use dock
and airport facilities at Christchurch

(Continued on page 700)

Readers’ Comments

Congress and Research

T have read with interest your edi-
torial, “Congress and Research,” in the
25 January issue of Science. While
fully agreeing with your thought that
Congress is moving in the direction of
giving closer scrutiny to the manage-
ment of the large and rapidly increas-
ing federal funds for scientific research,
I cannot accept your thesis that this is
undesirable.

I find especially open to question
your assumption that what you call the
“increasingly liberal” policies pursued

- by the National Institutes of Health in

the past are more beneficial to scientific
accomplishment than the more fiscally
responsible -policies urged by our Com-
mittee. ‘

When you state: “It has been alleged
that the agency is not exercising suf-
ficient control over the expenditure of
government funds,” you imply that this
finding has not been well documented
and established. I am taking the liberty
of sending you under separate cover
the reports issued by our Committee
concerning the administration of the
NIH grant programs (House Report No.
321 and House Report No. 1958 of the
87th Congress), together with the re-
lated Subcommittee hearings. These, I
believe, amply demonstrated the need
for clear and objective government poli-
cies for assuring the most prudent ex-
penditure of public funds as well as the
equitable treatment of scientific investi-
gators.

In this same connection I would
refer you to the excellent article, also
appearing in the 25 January issue of
Science, which analyzes irregularities
in the handling of National Science
Foundation funds by the American In-
stitute of Biological Sciences. These ir-
regularities appear to have resulted from
the kind of “liberal” policies advocated
in your editorial.

L. H. FOUNTAIN

Representative Fountain, Democrat
from North Carolina, is chairman of
the Intergovernmental Relations Sub-
committee of the House Committee on
Government Operations. The subcom-
mittee has been extremely critical of
the fiscal practices of the National In-
stitutes of Health, and has been the
principal source of pressures that have

-resulted in NIH adopting tighter ad-

ministrative policies.
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SPACE VACUUM
DEVELOPMENTS

Studies at National Research show
metals may weld together in space.

It now develops that certain proposed lunar
and interplanetary operations may be quite
impossible with present materials and
equipment designs. Ultra-high vacuum
phenomena, studied at National Research
Corporation’s Space Vacuum Laboratory,
indicates that moving metal parts could
actually “cold weld” together in the vac-
uum of outer space environments.

Questions: Would lunar vehicles stall dead
if moving metal parts “grow” together in the
vacuum of moon environment? Would
bearings “freeze” together permanently

after remaining stationary for some time?

The ultra-high vacuum (10—10 torr) in
NRC'’s advanced space simulation chambers
has made possible experiments in “cold
welding” or the permanent joining of metals
with little or no heat and no brazing
materials.

By forcing together
two perfectly clean
metal surfaces in an
ultra-high vacuum
until they are blend-
ed together, National
Research Corpora-
tion achieved welds
at room temperature
representing 20% of
the original metal
strength, and ob-
tained as high as
95% of the original
strength at elevated
temperatures.

This study is one of many now made pos-
sible by advanced ultra-high vacuum equip-
ment developed at National Research
Corporation. The facilities available are
capable of creating vacuums at least 10,000
—and perhaps a million times—better than
similar equipment of only a decade ago.

Chamber time in NRC’s Space Vacuum
Laboratory is available to you. We've al-
ready tested devices and materials for the
MIDAS, SAMOS, TIROS projects . . .
and many others. We're studying lubri-
cants, bearing behavior, properties of ma-
terials, electrical characteristics, life of
microorganisms in what is essentially the
most practical simulation of space vacuum
on Earth. To the prime condition of vac-
uum, we've added direct rotary motion,
ultraviolet radiation, thermal cycling, spec-
tography, and other accessories for a truly
comprehensive space environment testing
program.

For full information as to how we can help
you with your space problems, write for
Space Vacuum Labo-
ratory data, including
a useful upper atmos-
phere vacuum spec-
trum chart, and daily
rate schedules.

SPACE VACuUM LABORATORY

Simply write to:

Contracts Mgr., Research Div.
National Research Corporation
70 Memorial Drive

Cambridge 42, Mass.
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provides an advantageous jumping-off
place for Antarctica.

All active American bases can be
supplied by air, and the introduction
of the big C-130 “Hercules” cargo
plane fitted with skis for landing on
snow means that heavier cargoes can
be moved to more remote areas during
a longer period in the open summer
months.

The United States, for example, can
fly in supplies to its Pole station, lo-
cated at an elevation of over 9000 feet
near the center of the continent. On
the other hand, the Russian Vostok
station, hundreds of miles from the
coast and at an altitude of 14,000 feet
on the great ice plateau which covers
most of the eastern part of the con-
tinent, is supplied only by tractor train.
Since the tractors must start for Vostok
at the beginning of the summer season,
supplies must be moved into the Rus-
sian coastal station nearly a year in
advance.

In speed and convenience, therefore,
the United States enjoys a logistical edge
over other nations in Antarctica. The
antarctic airlift is an impressive achieve-
ment, though it has been suggested that
the service is sometimes put to nones-
sential use to transport VIP tourists
and equipment which could be moved
less expensively by other means.

The antarctic summer extends from
October to March; quite soon the
1962—-63 summer season will end, and
the human population in Antarctica
will take its seasonal drop. The num-
ber of American scientists there will
fall from about 170 to fewer than 50,
and the number of servicemen, which
during the summer may hit 2000,
when crews of ships and planes and
construction details are on hand, will
fall to perhaps a fifth of that number.

The exodus at the end of the summer
is in part a result of the change in the
character of the antarctic scientific
program. Albert P. Crary, chief scien-
tist for the NSF antarctic program, says
that post-IGY operations reflect two
major influences: (i) broadening of the
scientific program beyond the synoptic
sciences which were emphasized in the
IGY (the synoptic sciences are those
which require observation over a large
area of the world simultaneously, such
as meteorology and upper-atmosphere
physics); (ii) the descent on Antarctica
of the individual investigator with uni-
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versity or other nongovernmental con-
nections.

The roster of summer and wintering
parties shows that a majority of the
summer sojourners are scientists in dis-
ciplines such as biology, geology, and
glaciology which require field work and
cannot be profitably pursued during the
months of winter darkness.

The wintering party runs heavily
to those who can carry on observations
during the winter in such disciplines as
meteorology and upper atmosphere
physics. Scientists from government
agencies such as the Weather Bureau
and Bureau of Standards dominate the
winter roster, as they did during the
IGY, but well over half the summer
scientists now are affiliated with uni-
versities and other nongovernmental
bodies.

Antarctica, surface and subsurface,
remains the least known of continents,
and Crary says that descriptive pro-
grams in the earth sciences and biology,
particularly in geology and ecology,
must be continued for some time to
provide the framework for the basic
research which is now beginning in
earnest in Antarctica.

Little mapping was done during the
IGY, but since then the United States
and other nations have done a great
deal to fill in the blanks on the map
of Antarctica. In Western Antarctica,
extensive mapping of mountains and
coastal areas is being done, and new
techniques of establishing ground con-
trols to set distances accurately be-
tween known points are being used.

Seismologists not only find Antarc-
tica a fine listening post for studying
earthquake activity in the Southern
Hemisphere but also are equipped to
provide answers to questions on the
thickness of the antarctic ice cap and
what it conceals.

A breakdown of the $7 million sci-
entific . budget for Antarctica shows
that the atmospheric sciences continue
to claim the largest single portion, some
$2.3 million, with $965,000 of this ear-
marked for meteorology, $700,000 for
ionospheric studies, and lesser amounts
for studies of the aurora, cosmic rays,
and geomagnetism.

The earth sciences—geology, ocean-
ography, glaciology—get the next-
largest cut of the pie, about $1.3 mil-
lion; the life sciences, whose share is
growing, get $740,000 this year and
cartography gets $420,000.

About $1 million is used for opera-
tion and upkeep of the Eltanin, and a
$200,000 item this year goes to set
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up the new Eights station, named after
James Eights, the first American sci-
entist to visit the Antarctic (in 1830).
The Eights station will be used largely
for the study of upper-atmosphere
physics and will be ready for operation
during the International Quiet Sun
Year, 1964-65.

Meteorology and upper-atmosphere
physics have the longest history of
concentrated work in Antarctica, and
there is a feeling that efforts in these
fields can slacken after the IQSY. The
IGY and space programs have pro-
duced such a great quantity of data
that all of them have by no means
been analyzed, and in the Antarctic,
too, data gathering has to some extent -
outrun analysis.

Comparatively little work has been
done in Antarctica in the social and
behavioral sciences. The effort of the
environment on humans, particularly
during the winter months, appears to
offer broad scope to psychologists and
sociologists, and program officials say
they would welcome proposals for
promising projects from first-class in-
vestigators.

The scientific climate in Antarctica
appears favorable, in part because of
the emphasis put on science in the Ant-
arctic Treaty.

The Antarctic Treaty itself, in its
limited, live-and-let-live way, has been
working so smoothly that nobody talks
about it much. This agreement, signed
by the 12 nations which cooperated in
the Antarctic IGY program, which in-
clude the United States and the Soviet
Union, is essentially an extension of
IGY agreements.

By signing the treaty the twelve na-
tions indicated it was in their mutual
interest that Antarctica should “be used
exclusively for peaceful purposes” and
that international cooperation in scien-
tific investigation in Antarctica should
continue.

Specifically prohibited in Antarctica
are military operations and maneuvers
of all kinds, establishment of military
bases, and weapons testing. The treaty
does not, however, bar the use of mil-
itary personnel and equipment for sci-
entific purposes.

Guarantees for the freedom of sci-
entific investigation established during
the IGY and provision for exchanges
of information and persons are also
written into the treaty.

The treaty also includes some inter-
esting precedents in the field of arms
control and disarmament. Article 5
prohibits any nuclear explosions or
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disposal of radioactive wastes in Ant-
arctica, and article 7 provides that all
areas of Antarctica, including all sta-
tions and ships, shall be open to inspec-
tion at all times. Each signatory power
may appoint its nationals as observers
to carry out on-site inspections, and
aerial observation is permitted as well.

The treaty is the first example of a
limited nuclear arms and test ban and
inspection agreement with both the
United States and the Soviet Union as
signatories. There have so far been no
similar agreements for warmer latitudes,
but the treaty itself and the history of
international good fellowship in Ant-
arctica are regarded as useful, if minor,
political precedents.

The treaty tends to be vague on more
mundane points of international law.
For example, what happens when a na-
tional of one country commits a crime
against a national of another; or, if
someone strikes gold, who can claim
it? The treaty says only that nationals
remain under the jurisdiction of their
own countries while on the continent of
Antarctica. On territorial claims in the
South Atlantic and Antarctica—where
Argentina, Britain, and Chile particu-
larly have been at odds—the treaty, in
effect, puts such disputes in cold storage
for 30 years by providing that while
the treaty is in force no action shall
diminish or enhance any claim of sov-
ereignty in Antarctica.

Certainly the matter of territorial
claims as well as the possibilities of
exploiting the continent’s ice-bound
natural resources and the open question
of the future military value of Antarc-
tica figure in the mixed motives which
keep the United States and other treaty
powers there.

Were it not for these contingencies
it is doubtful that Congress, mindful
of vast expenditures for science on
land, on sea, and in aerospace, would so
willingly provide funds for antarctic
operations which seem to be leveling
off at about $7 million for the science
program and $20 million for support
costs annually.

With  Antarctica colonized and
somewhat civilized, the pattern of
operation there seems set at least for
the next decade. As if to mark the pass-
ing of an era, one of those Britishers
who seem compelled to seek the more
inaccessible and perilous parts of the
world recently passed through NSF
and remarked that the Antarctic no
longer interested him and he thought
he might have a try at the Blue Nile.

—JoHN WALSH
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